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Simulation on Energy Consumption in the Summer Season Operation

of primary HVAC system for Multipurpose Building Complex

Jae-Kyoung Suh®, Seung-Gil Choi*, Chaedong Kang'

ABSTRACT: Building energy simulation has become a useful tool for predicting cooling,
heating and air—conditioning loads for facilities. It is important to provide building energy
performances feed back to the mechanical and electrical system operator and engineer for
energy conservation and maintenance of building. From this research, we set up the typical
weather data of location, basic description of building, geometric modelling data and the
specification of installed primary HVAC system for establishing the simulation model about
energy consuming that take place in multipurpose building complex. The simulation tool of
building energy - EnergyPlus (DOE and BLAST based simulation S/W), it has been used
and accomplished calculations and analyses for evaluating the effect of the system types and
operating condition of central HVAC plant on the building energy consumption. In this paper,
we offer comparison and simultaneous results those involve electricity consumption pattern
and amount between actual operation versus EnergyPlus simulation to the object building
during summer season.
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Fig. 1 Picture at air view of object buildng M.
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Table 1 Description of model building M.

Table 2 Primary component of central HVAC plant.

Location Jeonju, Jeonbuk . Capacity
Equipment type - [USRT]
Opening Year 2004
Type commercial, health center Elem:'; heat 16 HP X 4 unit
and amusement Cooling bumb
Floors 4 stories / 1 basements Absorption chiller 210 RT X 2 unit
Gross floor area 28,546 w’ 300 kg/h
HVAC gross area 17,128 w' Stearn boiler 2,500 kg/h
Construction area 8,946 : 1,500 kg/h
Hot water boiler 800 kg/h
Land area 15,094 w' (1EA)
Heating

Heating load 8,587,935 kcal/h

10,916,966 kcal/h

Cooling 1
coling load (12.694 kW)

Electric heat

16 HP X 4 unit
pump

Absorption heat

210 RT X 2 unit
pump
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Table 3 Monthly heating and cooling load in the object model building M.

[unit: Mcal/hl

Month Jan

Feb Mar Apr May Jun

Year
Juu Aug Sep Oct Nov Dec total

Heating {1,603.2 1,206.5 1,1120 630.3 205.2 134.0 115.1 164.9 285.9 592.5 1,093.1 1445.2) 10,917

Cooling - - - -

11594 2408.3 34934 29258 930.1  ~ - - 8,587
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Fig. 2 Diagram about modelling of HVAC
plant simulation.
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Fig. 3 Layout of the object building M by
CAD interface program(DesignBuilder).
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Table 4 Comparison of weather condition between

two cities(Jeonju vs. Kwangju).

Electricity consumption [kWh]

Cooling Heating
Location | 1y vbulb | Wetbulb | Drybulb paive
9 () () (%)
Jeonju 324 25.8 -8.7 72
Kwangju | 31.8 26.0 -6.6 70
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Fig. 4 Monthly energy consumption at each zone

of the object building M in year 2005.
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Fig. 5 Simulation result of monthly energy
consumption in the object building M.
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Fig. 6 Comparison of electricity consumption
between actual operation vs. EnergyPlus
simulation results.
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